This study examined individual differences in exposure to daily stressors and self-reported changes in memory among older adults. A sample of 87 older adults completed measures of daily stressful experiences, negative affect (NA), cognitive interference (CI), and rated their memory compared to six months ago. Results indicated that more frequent exposure to daily stressors was associated with rating one's memory to be worse compared to six months prior. Furthermore, CI, but not NA partially mediated this association. The findings highlight CI as a psychological pathway for understanding the links between daily stress and perceptions of memory and cognition in old age.
Introduction
Daily stressors are minor events that arise out of daily living, having proximal and cumulative effects on health and well-being (Almeida, 2005) . Recent research has aimed to understand the impact daily stressors have on cognition, particularly in old age. While previous research has shown that experiencing daily stressors is associated with transient decrements in both performance-based (Sliwinski, Smyth, Hofer, & Stawski, 2006) and self-reported memory (Neupert, Almeida, Mroczek, & Spiro, 2006) among older adults, less is known about the links between daily stressors and older adults' global perceptions of their memory. Thisstudy was conducted to examine individual differences in exposure to daily stressors and selfrated changes in memory in older adults, and examine two candidate psychological mechanisms for the association, negative affect (NA), and cognitive interference (CI) .
Previous research has shown negative relationships between daily stress and cognition, with some evidence to support age-related exacerbation of the effects of daily stressors. Neupert et al. (2006) observed that older adults exhibited an increase in memory failures on stressor days compared to stressor-free days. Sliwinski et al. (2006) observed that working memory and controlled attention performance was significantly worse on stressor days compared to stressor-free days, particularly among older compared to younger adults. These studies indicate negative associations between daily stressors in self-reported and performance-based memory among older adults, however, key issues remain.
Daily stress-cognition links have been primarily examined via within-person associations across days in daily diary designs, with individual differences in daily stressor exposure and cognition receiving less attention. Sliwinski et al. (2006) examined individual differences in daily stress, working memory, and controlled attention finding no significant associations, while Neupert et al. (2006) did not report associations between individual differences in daily stressor frequency and memory failures. Within-person approaches to daily stressor-memory links are important for understanding the more transient and immediate influences relatively minor events have on memory. Importantly, complementary approaches considering individual differences in exposure to daily stressors allows for examining differential accumulation of repeated exposure to stressful experiences, even over a relatively short period of time, as an important risk factor for poor physical, mental, and cognitive health in old age (Almeida, Piazza, Stawski, & Klein, 2010; McEwen, 1998) .
Psychological accounts of the stress-memory link contend that stressful experiences consume limited resources, interfere with information processing, and constrain finite memory capacity (Kahneman, 1973) . Two primary psychological mechanisms have been advanced to explain negative effects of stress on memory perceptions and performance, NA, and CI. According to the resource allocation model, stressed individuals have higher levels of NA, and mental representations of negative emotions consume limited resources and compromise memory (RAM: Ellis & Ashbrook, 1988) . Similarly, according to the cognitive interference hypothesis (CIH: Klein & Boals, 2001; , stressed individuals have higher levels of CI, intrusive off-task thoughts and images that are mental representations about one's specific stressful experiences, general worries, self and context (see Watkins, 2008 for review) , and engage in more intentional suppression of such intrusions, which consume limited RAM. Both models suggest that stress acts as a cognitive load, but the underlying mechanism responsible are different. If stress acts as a cognitive load, age-related decreases in limited cognitive resources put older adults at increased risk cognitive impact of stressors (Hasher & Zacks, 1988; Smith, 2003) .
Little empirical evidence exists examining the psychological mechanisms underlying the influence of daily stressors on either self-reported or performancebased memory. Sliwinski showed that within-person variation in NA was not responsible for their observed effects, failing to support the RAM. This, however, does not negate NA as a relevant mechanism for understanding individual differences in the daily stresscognition link (Hoffman & Stawski, 2009 ). Both Sliwinski and Neupert discuss CI as a potential mechanism, but neither formally examined it. CI has been linked to poorer cognition , and daily stressful experiences (Stawski, Mogle, & Sliwinski, 2011) among older adults, but no study has linked all three. Finally, existing research has focused on state-based assessments of self-rated memory failures, neglecting older adults' perceptions of more global changes (improvements and declines) in their memory ability, which are important predictors of long-term cognitive status, cognitive aging, and health (Sargent-Cox, Cherbuin, Sachdev, & Anstey, 2011). Daily stressors may be important proximal contextual factors, reflecting environmental demands which compromise mental efficiency and acuity, lending to perceptions of declining memory.
This study was conducted to test the RAM and CIH by examining NA and CI as potential mechanisms underlying the association between individual differences in daily stressor exposure and self-reported changes in memory. We predicted that older adults reporting greater exposure to daily stressors would also report their memory to be worse, and that NA and CI would each partially account for the negative effects differential exposure to daily stressors. To accomplish this, we utilized a daily diary design to examine individual differences in the experience of daily stressors, NA and CI in older adults' day-to-day lives.
Method

Participants
Participants were 87 older adults (M age ¼ 82.65, SD ¼ 6.13, range ¼ 70-97; 26% male) with an average of 15.08 years of education (SD ¼ 2.48, range ¼ 8-22), who were volunteers, recruited via advertisement from the greater Syracuse area, as well as a senior residence facility. All participants were able to complete the study protocol without aid from an assistant or proxy, and had intact mental status as indicated by making fewer than eight errors on the Blessed mental status exam (Blessed, Tomlinson, & Roth, 1968) .
Materials
Daily stressors were assessed using a modified version of the Daily Inventory of Stressful Events (DISE: Almeida, Wethington, & Kessler, 2002) . Participants indicated whether they experienced any arguments, avoided arguments, health-related problems, and events related to individuals in their social network, in the past 24 h, and has been described in more detail elsewhere (Stawski, Sliwinski, Almeida, & Smyth, 2008) . For the purposes of this study, days were coded dichotomously (1 ¼ stressor day) and the proportion/frequency of study days when stressors were reported was calculated for each participant.
CI was assessed using a six-item scale developed by Stawski et al. (2011) . Participants indicated what best described their thoughts today, before you came to this session (e.g., I thought about personal worries). A total score (range ¼ 6-30) was obtained by summing responses across all items, then averaging across study days ( ¼ 0.85).
Daily NA was assessed using Lawton, Kleban, Dean, Rajagopal, and Parmelee (1992) five-item Philadelphia Geriatric Center Negative Affect Scale (), with participants indicating the extent to which they were experiencing each item, right now, at this very moment. A total score (range ¼ 5-25) was obtained by summing responses across all items, then averaging across study days ( ¼ 0.85).
Self-reported change in memory was assessed using a single-item measure adapted from the Consortium to Establish a Registry for Alzheimer's Disease (CERAD, 1987) whereby participants reported how they would rate their memory compared to six months ago on a seven-point scale (�3 ¼ much worse, 0 ¼ no change, þ3 ¼ much better).
Study design and procedure
This study was part of a larger study of cognition, health, and aging . Participants came to a research lab on six occasions over a 14-day period. Half of the assessments took place in the morning (before 11:00 AM), and half in the afternoon (after 1:00 PM), and the same research assistant administered the protocol at each session. During each session, participants completed the CI, and NA measures, followed by the DISE. The self-reported memory item was completed by participants as part of a take-home survey between their second and third sessions.
Analytic strategy
Hierarchical multiple regression was used to test the effects of daily stress, NA, and CI, controlling for age and sex. Tests of mediation were conducted using Sobel tests and tests of indirect effects with small sample sizes using bootstrap resampling procedures outlined by Preacher and Hayes (2004) .
Results
All participants completed all six sessions except one who completed two sessions (99.2% of possible study days). Results remained unchanged whether this participant's data were excluded from analyses, and all results are based on the full sample. On average, participants reported experiencing stressors 47% (SD ¼ 32%) of study days they completed, while the mean score for daily CI was 10.67 (SD ¼ 3.71), and for NA was 6.74 (SD ¼ 2.08), with a correlation of 0.59 (p 5 0.01) between CI and NA. The mean self-reported memory compared to six months ago was �0.33 (SD ¼ 0.62), with 30% of participants reporting that their memory got worse, 68% reporting no change, and 2% reporting improvement. We next estimated our series of hierarchical regression models (Table 1) . Model 1 serves as our initial model, testing the effects of our control variables, age and sex. Neither age nor sex was significantly associated with self-reported changes in memory. In Model 2, frequency of daily stressors was added as a predictor of self-rated changes in memory. Experiencing daily stressors more frequently was associated with reporting one's memory to be worse compared to six months ago ( ¼ �0.32, p 5 0.01), and explained an additional 10% of the variance.
Next, we included NA and CI as predictors and potential mediators of the effects of daily stressor exposure on self-reported changes in memory. These results are presented in Table 1 , Models 3a and 3b for NA and CI, respectively. For Model 3a, NA was not reliably associated with self-reported changes in memory (p ¼ 0.60), and its inclusion resulted in no change in variance explained, or alteration of the effect of daily stressor frequency on self-reported memory (Z Sobel ¼ 0.09, p ¼ 0.93). For Model 3b, CI was associated with reporting one's memory to be worse compared to six months ago ( ¼ �0.27, p 5 0.01). Its inclusion explained an additional 7% of the variance and reduced the effect of daily stress to a nonsignificant level ( ¼ �0.19, p ¼ 0.10). A Sobel test was significant (Z Sobel ¼ 2.25, p ¼ 0.02) indicating the effect of daily stress was significantly reduced. This was confirmed by a test of the indirect effect using 500 bootstrap samples, yielding an indirect effect of �0.25 (95% CI ¼ �0.52-�0.05), or a 60% reduction in the effect of daily stress on perceptions of change in memory.
Discussion
The results of this study produced two main findings. First, older adults who experience daily stressors more frequently reported their memory to be significantly worse compared to six months prior. Second, individual differences in daily CI, but not daily NA partially mediated the effect of daily stress, reducing its effect by 60%. These results are consistent with previous empirical research showing that daily stressors are associated with poorer cognitive performance , and greater frequency of selfreported memory failures (Neupert et al., 2006) , and that CI is a candidate psychological mechanism for explaining these associations Stawski et al., 2006) .
Our finding of more frequent daily stress predicting perceived worsening of memory extends previous research by demonstrating that the accumulation of daily stressful experiences over a relatively short period of time can influence an individual's perceptions of their memory changing with age. This is consistent with arguments regarding the importance of contextual influences on memory and aging (Hess, 2005) , and that stress may act as a cognitive load (Kahneman, 1973; Mandler, 1979; Wegner, 1988) . Given that our measure of memory was self-report, a limitation of this study is the inability to determine whether the association between daily stress and self-reported memory reflect real constraints on storage and information processing resources, or a bias in how current levels of stress might influence an individual's perceptions of their own memory (Park, 1999) . Thus, a promising area of future research would be to complement such self- reports with longitudinal data on memory performance over the same retrospective period. Our finding that CI, but not NA, partially mediated the effects of daily stress on self-reported memory is consistent with the CIH, not the RAM. The experience and suppression of intrusive thoughts associated with the experience of daily stressors may be acting as a cognitive overload that compromises normal cognitive function and leads to perceptions of declining memory performance. To dismiss the role of NA and the RAM may be a bit strong. CI may in part reflect mental representations of negative emotions associated with daily stressors. Traditional measures of NA may capture the frequency or intensity of negative emotions, but not necessarily the extent to which they are present in one's thoughts. CI may more directly capture the cognitions and mental representations that influence memory and cognition. Thus, future research understanding the content of CI would help disentangle the influence of intrusive thoughts about stressors from thoughts about emotions experienced as a result of stressors.
Another limitation of this study is that our measures of daily stressors, NA and CI were averages across six occasions within a 14-day period, and the self-rated memory assessment was obtained once during this six-occasion assessment. Thus, we were only able to investigate these associations crosssectionally, as the aggregation of states, and the true causal ordering of effects is unclear. Thus, future investigations using prospective longitudinal designs will help clarify the temporal nature of these associations. Whereas previous daily stress-cognition research has focused on within-person associations, this study focused on individual differences, and the psychological mechanism(s) underlying the within-person effects of daily stress on cognition may not be the same as those underlying the analogous between-person effects (Borsboom, Mellenbergh, & van Heerden, 2003; Hoffman & Stawski, 2009 ). Future research incorporating measurement burst designs (Nesselroade, 1991; Sliwinski, 2008) could help clarify both the temporal sequencing of effects and the relevant psychological mechanisms linking these constructs at different levels of analysis. Limitations notwithstanding, the results of this study underscores the negative influence that daily stressors have on older adults' ratings of their memory, and the importance of CI as a psychological mechanism for understanding daily stress-memory links.
